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CHARCOAL FILTER ARRANGEMENT

BACKGROUND OF THE INVENTION

The invention relates to improvements in carbon fil-
ter bed arrangements. It more particularly relates to a
cylindrical carbon filter containing activated granular
charcoal loosely compacted in the form of a bed for
treating gases. Typically, gas purification methods of
commercial value must be capable of treating gases
moving at relatively high gas velocities. Due to the high
velocities encountered it may be necessary to connect
a plurality of purifying apparatuses in series, one after
the other in order to obtain a sufficiently long time of
treatment to effect the purification. The high velocities
used in such gas purification have the advantage of a
considerably better exchange of material so that in
principal the required time of treatment decreases. The
gas velocity which is encountered in each case influ-
ences the grain size of the purifying material, with this
grain size determining ultimately the number of appa-
ratuses to be connected in series. However, the prior

" art systems do not provide a filter assembly having a
large surface area filter bed being of the size needed to
accommodate high velocity gas flow rates and yet free
from concomitant problems of settling and particle at-
trition. Also the prior art systems are typically so cum-
bersome that they cannot be used in location where
space is limited. The present invention is a straightfor-
ward, inexpensive, readily constructed and easily main-
tained apparatus which solves the above prior art prob-
lems.

. SUMMARY OF THE INVENTION

The present inivention provides a filter arrangement
including a cylindrical housing and a cylindrical filter
arrangement axially located therein, which contains a
particulate carbon filter bed of uniform thickness and
means to maintain said bed in a condition free from ad-
verse effects of settling or particle attrition. More spe-
cifically, the present invention provides a filter arrange-
ment wherein a large surface area carbon filter bed is
maintained in filled condition by a forced-feed carbon
particle reservoir in flow communication with the bed.
The present invention provides a carbon filter for re-
moving. gaseous contaminants comprising: a flow-
through housing having inlet and outlet connections in
flow communication with the interior thereof; a filter
assembly, located within said: flow-through housing
having at least one geometrically shaped flow-through
axially extending exit chamber and at least one geomet-
rically shaped flow-through axially extending entrance
chamber, said entrance chamber being in flow commu-
nication with said inlet connection and said exit cham-
ber being in flow communication with said outlet con-
nection; granulated activated charcoal disposed within
the space between said entrance chamber and said exit
chamber to form a loosely packed granular charcoal
filter bed of uniform flow-through thickness; and,
forced-feed charcoal reservoir means containing flow-
able particulate activated charcoal in flow communica-
tion with said charcoal filter bed to keep said bed con-
tinuously filted. ) ,

The apparatus of this invention is found to be partic-
ularly useful in the field of nuclear containment where
carbon filters are typically used to remove nuclear con-
taminants from gas streams.
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is an isometric view of the carbon filter having
cutaway sections- showing specific details of its con-
struction.

FIG. 2 is a cross-sectional view of the forced-feed
charcoal reservoir means of FIG. 1.

FIG. 3 is a schematic view showing a plurality of car-
bon filters of FIG. 1 connected in series.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows a housing 10 having top 17, bottom 28
and an inlet 11 and an outlet 12 in flow communication
with the interior of the housing. Inlet 11 and outlet 12
have flange members 13 and 14, respectively, which
are attached to top 17 of housing 10. These flange
members are adapted to be easily affixed to the periph-
eral edges of openings 15 and 16 of top 17 in such a
manner that they are readily disconnected for removal
to facilitate either removal of top 17 and replacement
of cylindrical filter assembly 18 or replacement of the
entire housing 10 with a housing having a new or regen-
erated cylindrical filter assembly therein.

Cylindrical filter assembly 18 has upper and lower
ends 19 and 21, respectively. Upper and lower ends 19
and 21 include openings 22 of hexagonal cross section
arranged in spaced rows extending across the breadth
of the ends. These openings 22 form the mouth por-
tions of a plurality of flow-through axially extending en-
trance and exit chambers 23 and 24, respectively, of
hexagonal cross section. Each of openings 22 in upper
end 19 is connected in flow communication with a
flow-through axially extending entrance chamber 23
having a hexagon shaped cross section. Each of open-
ings 22 in lower end 21 is connected in flow communi-
cations with ‘a flow-through axially extending exit
chamber 24 having a hexagon shaped cross section.
The entrance and exit chambers are positioned equidis-
tant from each other in alternating fashion and secured
to ends 19 and 21 by welding, gluing or the like, siuch
that each flow through entrance chamber 23 circum-
scribes an aperture 22 in ends 19 and terminates at a
solid portion of end 21 and each exit chamber circum-
scribes an aperture 22 in end 21 and terminates at a
solid portion of end 19. Advantageously, each flow-
through entrance chamber is adjacent at least two flow
through exit chambers and each flow through exit
chamber is adjacent at least two flow through entrance
chambers. Granular activated charcoal occupies the
space between the entrance and exit chambers to form
a loosely packed filter bed as will be disclosed hereinaf-
ter.

Cylindrical filter assembly 18 further comprises pe-
ripheral skirt 26, which can be merely an extension of
filter assembly 18 which projects beyond upper end 19.
The uppermost peripheral edge 27 of ‘peripheral skirt
26 is sealingly attached to the underside of top 17 in
such a manner that it circumscribes opening 15,
thereby forming an iniet plenum above upper end 19.
Assembly 18 including entrance and exit chambers 23
and 24, respectively, may be fabricated from any one
of a number of suitable materials known in the art, and
advantageously, a lightweight thin gauge aluminum,
steel or even wood, polymeric resinous materials, or
paperboard, or other suitable materials can be utilized.
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It should be noted from FIG. 1 that cylindrical filter
assembly 18 does not extend axially all the way to bot-
tom 28 of cylindrical housing 10. This is of course nec-
essarily the case so that treated gas may be withdrawn
through exit chambers 24 and out through outlet 12.
Such an arrangement whereby peripheral skirt 26 is
sealed to the underside of top 17 to form an inlet
plenum chamber provides for the remainder of the
space inside housing 10 to serve as an outlet plenum
chamber, it being in flow communication with outlet
12, ’

Alternative to the arrangement of entrance and exit
chambers shown in the drawing a-filter arrangement
constructed 'in accordance with U.S. Pat. No.
3,330,101 (incorporated herein by reference) would
be used within assembly 18 without destroying the con-
cept of a filter assembly including a housing within a
housing and a positive feed bed filter arrangement.

One advantageous feature of the filter assembly
shown in FIG. 1 is the forced-feed charcoal reservoir
means 29 shown in FIG. 2. Forced-feed charcoal rser-
voir means 29 comprises cylindrical container 31, filled
with flowable particulate activated charcoal 32, and a
removable screw cap 33. Inside cylindrical container
31is flat solid plate means 34 concentrically positioned
‘contacting activated charcoal 32. Also, positioned con-
centrically within cylindrical container 31 is spring
means 36 which abutts screw cap 33 and biases plate
means 34 against activated charcoal 32, thereby creat-
ing a constant pressure on the activated charcoal which
comprises carbon filter bed 20 between entrance
chambers 23 and exit chambers 24. It should be noted
that forced-feed charcoal reservoir means 29 extend
through cylindrical housing 10 so that access may be
had to screw cap 33 from the exterior of housing 10.
Such an arrangement allows screw cap 33, spring
means 36 and plate means 34 to be removed and more
flowable particulate activated charcoal to be added at
periodic intervals. Such an arrangement thereby in-
sures that the carbon filter apparatus will always have
an ample supply of carbon filtering material. This fea-
ture becomes more significant when it is recognized
that operational vibrations cause the carbon material to
settle as well as abraid to form smaller particles, which
in each instance opens voids in the filter bed. Forced-
feed charcoal reservoir means 29 are shown only at one
end of cylindrical filter assembly 18, however it is un-
derstood that under certain circumstances it may be
desirable, if not necessary, to provide such reservoir
means at both ends of the filter assembly. Provision of
course would be made for access to all of the screw
caps 33. Another advantageous feature of the forced-
feed charcoal reservoir means 29 is that they exert
pressure upon the carbon filter bed irrespective of the
bed’s orientation. Thus, should the carbon filter assem-
bly of this invention be used in aircraft or other like ap-
plications forced-feed charcoal reservoir means 29
would insure a closely packed charcoal filter bed. It
should further be noted that a cylindrical filter assem-
bly could be manufactured in sections with each,sec-
tion being provided with a forced-feed charcoal reser-
voir means to insure a homogenously packed: bed
throughout its entire length. :

It should be noted that if circumstances so warrant,
a much smaller filter could be fabricated wherein top
17 would have a diameter equal to-the diameter of pe-

ripheral skirt 26 and then a second peripheral skirt’
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could be attached to cylindrical filter assembly 18 at its )
lower end, such peripheral skirt being identical to the
peripheral skirt 26. This second peripheral skirt would
then be sealingly attached to bottom 28, which would
be of a diameter equal to the diameter of the second
peripheral skirt. Outlet 12 would then be attached in
flow communication with bottom 28 in a manner such
as to provide a straight through filter assembly of much
smaller diameter than the filter assembly shown in FIG.
1.

FIG. 3 shows a plurality of housings 10 containing cy-
lindrical filter assemblies connected in flow communi-
cation in series. It should be noted that in such an ar-
rangement it is possible to utilize various forms of car-
bon filters each having a specific function. For exam-
ple, it is possible in the first of the filter arrangements
to have a filter wherein large granular particles are em-
ployed while in the second smaller particles are em-
ployed and in the third the carbon particles are treated
with, for example, an iodine solution followed perhaps
by a fourth wherein the carbon particles are treated
with still another solution. ’

Having thus described the invention, what is claimed
is: : '

1. A carbon filter for removing gaseous contaminants
comprising: a flow-through housing having inlet and
outlet connections in flow communication with the in-
terior thereof; ‘ ‘

a filter assembly, located within said flow-through
housing having a plurality of geometrically shaped
flow-through axially extending exit chambers and
a plurality of geometrically shaped flow-through
axially extending entrance chambers, said entrance
chambers being in flow communication with said
inlet connection and said exit chambers being in
flow communication with said outlet connection,

“said filter assembly being cylindrical and comprises
said plurality of flow-through axially extending exit
and entrance chambers positioned equidistant
from each other in alternating fashion such that
each flow-through entrance chamber is adjacent at
least two flow-through exit chambers and each flow

- exit chamber is adjacent at least two flow-through
entrance chambers, said cylindrical filter assembly
located within said cylindrical housing additionally
comprises a peripheral skirt extending from one
end thereof which is sealingly attached to one end
of said housing, circumscribing said inlet connec-
tion of said housing, to form an inlet plenum in flow
communication with said connection and the en-
trance chamber of said filter assembly;

granulated activated charcoal disposed within the
space between said entrance chambers and said
exit chambers to form a loosely packed granular
charcoal filter bed of uniform flow-through thick-
ness; and : o

forced-feed charcoal reservoir means extending
through the walls of said housing to allow access to
said reservoir from outside said housing, said reser-
voir means containing flowable particulate acti-

- vated charcoal in flow communication with said
charcoal filter bed to keep said bed continuously
filled, said forced feed charcoal reservoir means
comprises an elongated cylindrical container filled
with flowable particulate activated charcoal in flow
communication with the filter bed of said filter as-
sembly; said cylindrical container having a remov-
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able screw cap, flat solid plate means concentri-
cally positioned therein contactijng said flowable
particulate activated charcoal, and spring means
abutting said screw cap and biasing said solid plate
means against said charcoal in said reservoir to
keep constant pressure on said charcoal filter bed
of the filter assembly.

2. The apparatus of claim 1 where said inlet and out-
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let connections are positioned on the same end of said
housing to allow two or more housings to be connected
in series.

3. The apparatus of claim 1 wherein said axially ex-
tending exit and entrance chambers are of hexagonal

Cross section.
* * * * *



